Background: Given time pressures on primary care physicians, utilising pharmacists for chronic disease management is of great interest. However, limited data are available on the current workflow in community pharmacies to guide these discussions. Objective: This study aimed to test the feasibility of collecting workflow data from Australian community pharmacies using the Work Observation Method By Activity Timing (WOMBAT) software and provide preliminary data on Australian pharmacy workflow. Methods: Data were collected from three pharmacies and four variables were recorded: what the pharmacist did, with whom, where and how. All tasks were timed and data were analysed to identify total number of tasks, median time per task, proportion of time per task, and common task combinations. Results: Pharmacists' main tasks consisted of counselling, dispensing and management activities (27%, 21% and 17% respectively of the overall number of tasks) and these tasks also took the majority of their time. Tasks were frequent but short, with the average time per task ranging from 0.55 to 8.46 min and most time was spent in areas without the capacity for patient interaction (51% in the dispensing/compounding area and 6% in the back office). Conclusions: Pharmacies are dynamic environments with the average task taking 1-2 min. Longer interventions may not be easily integrated into current pharmacy workflow.
Introduction
Community pharmacists are a set of highly trained healthcare professionals with unique patient interactions that are potentially underutilised in the management of patients with complex chronic conditions. 1 Given the increasing time pressures on primary care physicians, 1 utilising pharmacists in a model of care is being currently proposed for chronic diseases such as asthma, cardiovascular disease, and HIV, through novel interventions implemented at the pharmacy level. [2] [3] [4] Such interventions can improve patient understanding, adherence to medications, and ultimately clinical outcomes with collaborative pharmacy interventions already showing improvements in lipid levels and blood pressure for cardiovascular disease.
In the Australian context, community pharmacists can be business owners or employees and traditionally dispense and/or give advice about prescriptions as well as provide primary care. 5 Because of the product-oriented remuneration model in Australia, implementation of patient-centred services that are typically recommended for chronic disease has proved challenging. Current remuneration for patientcentred services is limited to a handful of Government negotiated priority areas as well as a few cognitive pharmacy interventions such as comprehensive medication management reviews. The content, extent and continuation of remuneration packages for non-dispensing services are negotiated every five years by the Australian federal government, the funders of the products and services, and The Pharmacy Guild of Australia, a union and lobbyist for pharmacy owners. What is included in these agreements is a divisive area of Australian health policy, most recently prompting a comprehensive review of current pharmacy To tackle such issues, the limited evidence base describing how Australian community pharmacists operate must be expanded. Data that has been collected on pharmacy workflow has been largely qualitative, subjective, and difficult to compare between studies.
11 Additionally, data are often collected on highly motivated pharmacists that are participating in large clinical trials and may not be reflective of community pharmacy practice at large. A more robust assessment of pharmacy workflow may highlight ways to practically implement patient-centred interventions for chronic disease into community pharmacy, thus maximising their translation, scalability and uptake into everyday practice. Time and motion studies provide a method for obtaining quantitative data on workflow and work practices, and have been recently used in some healthcare settings including in Australian hospital pharmacies, 11, 12 and non-Australian community pharmacies. 3, 13, 14 Data collected with this method uses discrete variables and can be more easily compared to standards, between studies, and with future interventions. 11 Such data can be easily collected electronically, with software loaded onto a tablet device. One such software program -called WOMBAT (Work Observation Method By Activity Timing) -has been successfully used to collect workflow data in healthcare settings including hospital pharmacies. No time and motion studies have been conducted in Australian community pharmacies. Yet workflow data may provide insight on how community pharmacists spend their time, and whether pharmacists have the capacity to provide additional patient services on top of their routine tasks. This type of information would be directly relevant to the current policy debates surrounding professional pharmacy services. This paper reports a pilot time and motion study that utilised the WOMBAT method to collect data on pharmacy workflow. The objectives were to assess the feasibility of collecting such data and provide some preliminary data on Australian community pharmacy workflow by quantifying how much time pharmacists spend on specific tasks, how frequently, with whom, where, and how they interact.
Methods

Study design
This study was a multi-site pilot observational time and motion study of pharmacy workflow at three community pharmacists in Sydney, Australia. Ethics approval was obtained from the University of Sydney Human Research Ethics Committee and written informed consent was provided by each pharmacist prior to participation in the study.
Recruitment of pharmacists
A convenience sample of pharmacists were recruited through professional contacts at The George Institute for Global Health (not for profit research organisation where most of the investigators work with established collaborations with academic pharmacists). An initial email was sent to the pharmacists, and if they agreed to participate, more information about the study methods and pharmacist commitments was provided via a phone call. Once agreement to participate was obtained, written permission from the pharmacy owner (if different to the participating pharmacist) was obtained and a mutually suitable time was made for signing of the consent form and commencement of the observation.
Data collection
One of the authors (DC) who had led the development of the data collection tool including task definitions was trained in use of the WOMBAT tool and stationed at each pharmacy observing a single pharmacist during the pharmacist's work shift. Pharmacists were observed for up to 16 h in two hour time slots over a variety of weekday shifts from May 2016 to October 2016. These time periods were deliberately spaced to collect data over a variety of days and varying times across the workday to maximise data variability.
The observer collected data on a Google Nexus 9 tablet loaded with the WOMBAT software and was stationed in the most convenient spot to be unobtrusive yet be able to observe behaviour. This was typically beside the dispensing computer towards the side or back of the pharmacy.
Four variables were defined and recorded -what the pharmacist was doing, with whom they were interacting, where, and how -and each task was logged with a time stamp. Tasks were defined predominantly by the 'what' variable and defined logged per patient predominantly e.g. if a pharmacist was filling multiple prescriptions for a single patient then a the task would encompass all the prescriptions for that patient. The software enabled recording of interruptions due to external stimuli (such as a phone call or staff query) and multiple tasks occurring concurrently (such as unpacking medication while talking on the phone). Each task category within the variable (Table 1) was defined from existing industry standards 6 as well as consultation with active community pharmacists on typical workflows and task within community pharmacy practice, with the refinement of the tool achieved through pre-testing of the categories. A screen shot of the data collection tool is shown in Fig. 1 . Data was designated as being collected in 4 areas: front of shop (roaming), at the sales desk, behind the sales desk in the dispensing/compounding area or in the back office area.
Data analysis
Data were downloaded from the WOMBAT server and analysed in Excel and Prism (San Diego, California) as per the WOMBAT analysis guide v 2.0. 15 The frequency of tasks, median time per task, proportion of time per task, and common task combinations were calculated.
Results
Data were collected from 5 pharmacists at 3 community pharmacies in Sydney -A small urban single owner pharmacy, a medium sized urban pharmacy attached to a doctor's clinic, and a large urban commercial chain pharmacy. Only one pharmacist could not participate due to working hours being incompatible with the data collector's availability. A total of 1410 tasks were logged over 35.37 h of observations between 8:30am and 6pm on weekdays.
The most common tasks undertaken by pharmacists were counselling, dispensing and professional management activities (27%, 21% and 17% respectively of the overall observation time, Table 2 ). These three tasks also occupied the majority of their time (72% their total observed time, Table 2 ).The median time per task for any task performed was less than 9 min (Fig. 2) . Pharmacists spent the majority of their time at locations where customer interactions were limited (51% of their time behind the desk in the dispensing/compounding area and 6% of their time in the back office) compared to locations where customer interactions were more available (29% of time at the sales desk and 17% of time in the front of shop). Pharmacists spent 55% of their time performing tasks alone and only 32% of their time was spent interacting Professional education, research, study, or teaching.
Teaching students or staff Research into specific products, or for specific patient requests
Counselling of patients
Professional Management (P Mgmt)
Any activity related to the management of the pharmacy (business)
Administration tasks Updating records Updating rosters Handling deliveries Maintenance Waiting
Waiting for more than 10 seconds. Pharmacist waiting for a customer to approach the counter.
Waiting for less than 10 seconds (included in following task if less than 10 sec).
Break
A break from any of the above tasks where the pharmacist is not undertaking professional activities.
Food breaks Toilet breaks
Socially interacting with customers or staff not related to pharmacy services.
With whom:
This variable describes with whom the pharmacist is interacting. This person must be present and involved in the current task. If the pharmacist is acting alone, this domain is left blank and "alone" is recorded. Otherwise, there are three domains (patient, pharmacy staff, other).
Category Definition Alone
The pharmacist is performing the task by themselves. If another person is observing, (Eg student), the activity is still alone as they are not taking part. If the pharmacist is asking the student questions, or interacting with the student the activity is still alone, however the pharmacist will be multitasking with the student.
Patient
Any customer / consumer of the pharmacy. This may include consumers that come on behalf of a patient (eg mother coming to buy medications for son).
Pharmacy staff
Employees of the pharmacy including other pharmacists, technicians, sales staff, students Other Any other person. This may include delivery staff, any other health professionals, external sales persons etc.
Where:
This describes where in the pharmacy the activity is taking place. There are four main domains based on generic pharmacy layouts. This variable is mandatory and uni-selectable.
Shop-roam
Anywhere in the main shop. This may include roaming -for example to talk to customers, perform sales, re-stock shelves etc.
Desk
At the main pharmacy desk. The pharmacist is available for interaction with customers. This is usually where point-of-sales occurs Behind desk
Behind the main pharmacy desk. The pharmacist may not be available for direct communication with customers, but they can often still see customers. This is often where scripts are filled.
How:
This variable describes how the pharmacist is performing the task. It may include how the pharmacist interacts with customers and whether they use any devices to do so. This variable is multi-selectable as the pharmacist may be utilising more than one mode at any one time -for example while filling a script, the pharmacist may be referring to the script while typing in a computer.
Face to face
The pharmacist is interacting directly with the person face-to-face.
Phone
Either fixed telephone or talking on a mobile phone.
Script
Reading scripts, filling scripts. Scripts may be paper form or online. If the script is online, the pharmacist will be using both script and computer.
Computer
Pharmacist is using the computer Mobile Device
Tablet of mobile phone where the pharmacist is not talking on the telephone (eg using apps, browsing internet, texting etc (continued on next page)
with patients, 9% with other pharmacy staff, and 7% with other people (for example deliveries person, external representative, doctor). Five common combinations of tasks were elicited and their count, total time, and median time per task is shown in Table 3 .
Discussion
This pilot time and motion study provides detailed quantitative data around the day to day tasks of community pharmacists in Australia. This data provides confirmation of feasibility of collection of such data 
Fax
Facsimile machine, either sending or receiving Other Using anything other than the above methods. This may include opening letters, referring to rosters or charts etc. Fig. 1 . Screenshot of the WOMBAT data collection tool.
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and preliminary insight into pharmacy workflow and may be used to inform the design, implementation, and evaluation of pharmacy interventions in practice. 16 Pharmacists spent the majority of their time on three tasks -dispensing, counselling, and professional management. While dispensing and counselling are expected of pharmacists, a large proportion of time is also spent on professional management activities such as administration, updating of rosters and receiving of deliveries. A study on community pharmacies in Portugal reports similar results, while a study in the USA reports similar results for the counselling and dispensing domains, and less time (5%) on professional management. 3 Task shifting some of these professional management activities to a pharmacy assistant for example, i.e. moving towards more of the US model may free up some pharmacist time to commit to chronic disease management activities. Pharmacies in this study were shown to be fast paced environments with the median length of time for the four most common tasks taking 1-2 min. This is slightly shorter than data published by Gregorio et al. which showed an average task duration between 2 and 5 min depending on the task type.
14 Interventions that take significantly longer than this, e.g. 10-15 min therefore may not be easily integrated into current workflow.
Limitations
Due to its exploratory nature, this study had a small sample size, and there was variation observed between the pharmacies in terms of size, staffing, and clientele which limits the generalisability of results. Recruitment bias may be present due to recruitment via professional contacts.
Data was collected via an observer. Therefore observer bias, observer fatigue, and the Hawthorne effect (whereby participants activity is enhanced simply because they know there are involved in a study or being observed) may be present. 17 These were mitigated by having frequent breaks, random observed time intervals, and placing the observer in a convenient position, in view of but out of the way of normal pharmacy practices.
There is also a limitation of categorical data collection -whilst it is easy to collect due to the defined variables, it is not possible to know what each specific task was, and no data was collected on the quality of interactions e.g. did the patient benefit from the counselling provided. Comparison to literature is also difficult due differences in categorical variables. This could be overcome by standardised variables as suggested in other time and motion studies.
Further research
A larger study involving a greater number of pharmacies with purposive sampling across different parameters (e.g. urban vs rural, commercial chain vs independent pharmacy) is being planned to improve the generalisability of results. Further workflow data will be collected using the same established variables and data collection tool. This data could be used to compare against existing standards, assist in designing future pharmacy based interventions, and changes in pharmacy practice over time including transitions for alternate work models in pharmacies such as technician based dispensing. 18 
Conclusion
Without knowledge of pharmacy workflow, future pharmacy interventions may not be integrated successfully into pharmacy practice. This study was the first using the WOMBAT data collection tool and a time and motion design to collect workflow data. It demonstrated that this method was effective and easy to use in Australian community pharmacies. Data showed workflow patterns that reflected common pharmacy tasks, and provided initial insights that will be utilised to conduct a broader study.
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